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AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) Ah optical pickup A 

recording/ reproducing apparatus of an information- recording medium 
comprising: 

a light oourcc; 

an optical — oyatcm for condcnoing a light — emitted from oaid 
light oourcc; 

a — f ocuo — controller — §es? — controlling — oaid — optical — system — fee 

forma a light spot on an information recording medium; 

a photo-detecting device for detecting a light beam reflected 
from the information- recording mediu m, the photo-detecting device 
detecting a light amount signal of a region having a large change 
in a light amount and a light amount signal of a region having a 
small change in a light amount according to a tilt amount of the 
i n f o rma t i on - re cor d i ng me d i urn ; 

a processing device for processing signals of the plurality 
of light beam detected by said photo-detecting device to supply 
a tracking error oignal and a tilt information oignal a push- 
pull value of each region; and 

a tracking controller for controlling oaid optical oyotcm 
according to the tracking error oignal to make the light opot 
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follow an information track formed on the information recording 
medium; — afid 

a tilt controller for compensating the tilt ef the 

information recording — medium — according — fee — the — tilt — information 
oignal an influence of a radial shift by using the two push-pull 
values from the processing device- ?- wherein — the — photo — detecting 
device io divided into pluralities of regions which are defined by 
a vertical, — horizontal and diagonal lines entering on the central 
position of the photo detecting device and wherein the vertical 
line io parallel to a track of the information medium . 

2. (Currently Amended) The apparatus of claim 1, wherein the 
photo-detecting device has eight regions that ie— are evenly divided 
in size, and wherein signals detected in said regions are 
designated by Al, A2, B2, Bl, ©S-r CI, C2, Dl D2 and ©3— Dl starting 
from seventh octant of the eight regions. 

3. (Currently Amended) The apparatus of claim 2, wherein the 
processing device produces two push-pull signals PI and P2 , where 
P1=(A1+D1)-(B1+C1) and P2= (A2+D2 ) - (B2+C2 ) ; and outputs tfeea tilt 
information signal T according to a following equation: 

T=Pl-k*P2 
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wherein k is a constant to minimize the influence of a radial 
shift . 

4. (Currently Amended) The apparatus of claim 1, further 
comprising^ 

a hologram means installed on an optical path of the light 
beam reflected from the information- recording medium. 

5. (Currently Amended) A tilt detecting method of an 
information- recording medium comprising the steps of: 

detecting a light amount signal of a region having a large 
change in a light amount and a light amount signal of a region 
having a small change in a light amount according to a tilt amount 
of the information- recording mediumr — by mcano of a photo detecting 
device ; 

calculating a push-pull, value of each region; and 
removing an influence of a radial shift by using the two push- 
pull values and obtaining a tilt information; 

wherein the photo detecting device io divided into pluralitica 
which — aaee — defined by a vertical, — horizontal — and diagonal — linco 
centering on the central position of the photo detecting device and 
wherein the vertical line io parallel to a track of the information 
medium . 
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6. (Currently Amended) The method of claim 5, wherein, in the 
step of detecting a light amount signal, the reflected light 
reflected from the information-recording medium is divided into 
regions that are left and right sides of the v ertical lines, and a 
light amount of a region having a large difference in a light 
amount and a light amount of a region having a small difference in 
a light amount. 

7. (Currently Amended) The method of claim 5, wherein, the 
step of calculating a push-pull value comprises: 

obtaining a difference between the light amount signals that 
are detected from the left and right sides of the vertical lines 
having a large change in a light amount, to obtain a first push- 
pull value; and 

obtaining a difference between the light amount signals that 
are detected from the left and right sides of the vertical lines 
having a small change in a light amount variation, to obtain a 
second push-pull value. 

8. (Currently Amended) The method of claim 5, further 
comprising : 

obtaining a tilt information, 
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wherein the step of obtaining the tilt information comprises, 

multiplying one of the push-pull values by a constant- ^, which 
minimizes the influence of a radial shift, 

subtracting the multiplied push-pull value from the other 
push-pull value , and 

determine the constant to minimize the influence of a radial 
ohift; and 

outputting the tilt information from the subtraction result 
with substituting determined constant into the subtraction. 

9. (Currently Amended) A tilt detecting method of an 
information- recording medium comprising the steps of: 

dividing a light reflected from an information- recording 
medium to a^left and a— right regions, dividing the left and the 
right regions to a region having a large change in a light amount 
and a region having a small change in a light amount; 

obtaining a difference between a sum of the left light amount 
of the region and the sum of the right light amount of the region 
having the large change in a light amount, and obtaining a first 
push-pull value; 

obtaining a difference between a sum of the left light amount 
of the region and the sum of the right light amount of the region 
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having the small change in a light amount, and obtaining a second 
push-pull value; 

multiplying the second push-pull value by a constant, 
subtracting the result value from the first push-pull value, and 
obtaining a push-pull value [[only]] depending on a tilt amount; 
and 

subtracting the push-pull value from a tracking error value 
and detecting a tilt valuer 

wherein the photo detecting device io divided into pluralitico 
of rcgiona which arc defined by a vertical, horizontal and diagonal 
linca — centering — oh — the — central — pooition of — the — photo — detecting 
device and wherein the vertical line io parallel to a track of the 
information medium . 

10. (Original) The method of claim 9, wherein the first push- 
pull signal is obtained from a difference between a light amount of 
the region having a relatively large change in a light amount in 
the upper portion or the lower portion of the left region of the 
reflected light and a light amount of a region having a relatively 
large change in a light amount in the upper portion or the lower 
portion of the right region of the reflected light. 

11. (Original) The method of claim 9, wherein the second push- 



10 



Application. No. 10/082,220 Docket No. : 0630-1427P 

Reply to Office Action of June 14, 2004 Page 11 of 19 pages 

Amendment filed December 13, 2004 

pull signal is obtained from a difference between a light amount of 
the region having a relatively small change in a light amount in 
the upper portion or the lower portion of the left region of the 
reflected light and a light amount of a region having a relatively 
small change in a light amount in the upper portion or the lower 
portion of the right region of the reflected light. 

12. (Currently Amended) A tilt detecting method of an 
information-recording medium comprising the steps of: 

detecting pluralities of light signals received by a photo- 
detecting device arranged in a light receiving path-^ wherein the 
photo — detecting — device — ie — divided — into — eight — rcgiono — which — a^e 
defined by a vertical, — horizontal and diagonal linco centering on 
the central pooition of the photo detecting device and wherein the 
vertical line io parallel to a track of a information medium; — aftd 
wherein signals detected in said regions are designated by Al, A2 , 
B3rB2 , BS-B1, CI, C2 , BiD2 and B2-D1 starting from seventh octant of 
the eight regions; 

calculating push-pull signals PI and P2-^ 
wherein Pl= (Al+Dl) - (Bl+Cl) and P2= (A2+D2 ) - (B2+C2 ) ; and 
outputting a tilt information signal T according to a 
following equation-^ 
T=Pl-k*P2 
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wherein k is a constant to minimize the influence of a radial 
shift. 

13. (Original) The method of claim 12, wherein the constant k 
is a value that satisfies a condition where no variation in the 
tilt information signal T is found even when there is an 
intentional radial shift. 

14. (Original) The method of claim 12, further comprising a 
step of compensating a tilt of the information- recording medium 
according to the tilt information signal T by substituting the 
constant k in the equation. 
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